.,* UNITED STATES DERPARTMENT OF COMMERCE
& National Oceanic and Atmospheric Administration
: NATIONAL ENVIRONMENTAL SATELLITE, DATA,

EN AND INFORMATION SERVICE

Washington, D.C. 20233

FEB | 2000

MEMORANDUM FOR:  SAF/PAS
1690 Air Force Pentagon - 5D227
Washington DC 20330-1690

FROM: ﬁ;‘é’é inn fﬁdﬁ,{MF
Associate Director of Acquisition
NPOESS Integrated Program Office
8455 Colesville Rd, Suite 1450
Silver Spring, MD 20910

SUBJECT: Ozone Mapping and Profiler Suite (OMPS) Presentation

Enclosed are the required ten (10) copies of the subject presentation. This briefing is
requested for public disclosure and discussion during the Global Change Observation
Mission (GCOM) — A1 satellite workshop. This workshop is hosted by the National
Space Development Agency of Japan, NASDA and will be held 16-17 Feb 2000 in
Tokyo, Japan. The presenter will be Mr. Dave Furlong, Deputy Associate Director for
Acquisition, NPOESS Integrated Program Office.

The program office has reviewed the information and found it appropriate for public
disclosure without change.

Point of contact on this matter is Capt Elisa Kang, NPOESS IPO/ADA at 301-427-2084
(Ext. 142).

cc: ADA (E. Kang)

Attachment: Presentation—10 copies
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‘. n American Geophysical Union
u 2000 Florida Avenue, NW
Washington. OC 20009

Tel: +1-202-462-6800
Fax: +1-202-328.0566

B4/ 28/2888° 15:57 Jal1763E86834 SOUNDINGS FPAGE B2

April 13, 2000

Lawrence E Flynn

NOAA/NESOIS Office of Research and Applications
World Weather Building #810

5200 Auth Rd

Camp Springs, MD 20745-4304

United Siates

Dear Lawrence E Fliynn:

Thia latter will macve as an imdlasien.for vou to participam-in-the 2600 Spring Meeting, May 30 -June 3, 2000, at
the Washington Convention Center, 300 9th Street, NW in Washington, DC.

The Program Committes has accepted the abatract listed below for presentation at the 2000 Spring Mesting. Itis
your responsibility as the corresponding author (o notlfy all authors. This cormespondence is the last you will
receive regarding this abstract.

Title: OMPS (Ozone Mapping and Profiling Suite); Continuing the
United States Operational Ozone-Monitoring Program

Paper Number:  A42C-04 Presentation Type: Poster
Day: Thursday Starting Time:
Localion:  Washington Convention Center Room Name/No.:  Hall D

Your posters should be placed on the posterboards on the day of your presentation betwean 0730h and 0830h
and remain on the board for the remainder of the day. You are requested o be present at your board for at least
one hour during your scheduled presentation time. You may remove your postars batween 1700h and 1800h.,
See enclosad guidelines for more information,

The meeting summary will be published in the April 25, 2000, issue of Eos. The abstracts for this meating will be
published in the May 9 supplemental iszue of Eos. Both the summary and program are currently available on the
AGU Waeb site: http//www.agu.org.

All mesting participants must pay a registration fes to attend the meeting. Tha preregistration deadline is April 28,
2000. AGU will accept |ate registrations for the meeting until May 10, 2000. After this date, registration must be
done on site. See the enclosed “Imponant Information” for detalls.

Wae look forward to seeing you in Washington. o 5z R e sarm = —
Sincerely,
Robert Lussier
Meetings Coordinator
Enclosures
*r* ABSTRACT RECEIPT

This Is to verify that AGU recelved payment from Lawrence € Flynn in the amount of $50 for the non-
refundable abstract submittal fee for the abova referenced abstract, reference number 1585. Pgyment was

made by Master Card, Thank you.

Ellyn Tarry
Meatings Manager
(202) 777-7330

The Amarican Geophysical Union ancompasses (he Earth and space sciances
Geodesy, Seismalogy, Almospheric Sciences. Geomagnetism and Paleomagnetism
Ocsan Sciances. Hydmlogy, Volcanology. Geochemisiry and Petrology
Teclonophysics. Planatary Sclencas, $pace Physice and Asronomy
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GUIDELINES FOR POSTER PRESENTATIONS

[p8)

POSTERBOARD SIZE: 4 ft. High X 6 ft. Wide, less 1" frame
GENERAL INFORMATION |
With submission of your abstract to the 2000 Spring'Meetin ! '
_ ) the 2000 Sp g, yOu agreed to present your paper on the day.
gge.Tand in the mode of prasentahon assigned by the Program Committee. You 'haze ba?np:ssigne:i t«:'la ya
STER session at the time listed on your acceptance letter this cannot be changed. '

Schedule times given in the abstract volume are subject to chan i i ; j
ge without prior notice. Check the At-Meetj
Program and the Addendum for any program changes. P P "

. rPosren Pnsmmnoﬂ

2uthors’ names and address information, in case the viewer is interested in, contacting t

Place the ti‘tle of your paper prominently at the top of the poster board to allow viewers to identify your paper
easily. Indicate 1) the presentation number of the abstract, 2) title, and 3) author(s) names. Highlight the

information.

Prepare all diagrams or charts neatly and legibly beforehand, in a size sufficient to be read at a distance
of 5 feet. Type should be at feast 1 inch (2.5 cm) high. Use creativity by using different font sizes and
styles, perhaps even color. Double-space all text. Use different colors or taxtures for each line or bar
contained in your graph oc chart.

Organize the paper on the posterboard so that it is clear, orderty, and self explanatory. You have complete
freedom in displaying your information in figures, tables, text, photographs, atc. The pregentation must cover
the same maternial as the abstract. Label different elements as 1, 2, 3, or A, B, C. This will make it easier for
a viewer to easily follow your display.

include the background of your research, followed by results and conclusions. A successful poster
presentation depends on how well you convey information to an interested audience.

YOUR PRESENTATION
Poster sessions will be held In Exhibit Hall D of the Washington Convention Center.

To locate your assigned posterboard, look for the board with your paper number on it. A disgram will be

__posted at the AGU Facilities Desk, and staff will be available to direct you to your posterboard. *

Alf posters should be placed on the posterboards between 0730h-0830h on the day of your presentation.
Posters must remain up the entire day. Posters must be removed between 1700h-1800h. Posters
remaining after 1800h will be removed by AGU and placed on the floor directly beneath the board. AGU will
not be responsible for posters and materials left on poster boards after the stated hours.

Place your poster on the side of the posterboard that is marked with your paper number. Dimensions of the
useable work area are: 4 feet high by 6 feet , less the 1-inch frame. The background color of the board is

cork.

OVER
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- You are required to be present at your board for at least one hour during your scheduled presentation time.
Presenters of A.M. sessions should be present between 0900h-1100h; presenters of P.M. sessions should
be present between 1400h-1600h. Leave a message on your board detalling the hours you plan to be at your
presentation. After the session, leave a note on your posterboard as to where you can be reached, in case
someone wishes to discuss your ‘research further.

3 AUDIO VISUAL EQUIPMENT AND INTERNET ACCESS

. Audio-visual (AV) equipment is available to anhance your poster presentation. You may request either a VHS
video cassette player or a personal computer (IBM-compatible or Macintosh). AGU will provide this
equipment to you for a fee of 360 when your order is raceived by may 5, 2000. Equlpment may be used
only during your active session time (A.M. or P.M.) and not for the entira day. '

. To place your order, complete the enclosed AV order form, and send to AGU! wnh paymaﬁt by May 5 2000

the order form and send payment for.this aquipmant.

. It you plan to bring your own computer, you still must complete the AV order form fo request an electrical
outlet. There is no charge for this if ordered by May 5, 2000. Orders placed on-site, however, are subject to
availability and may incur a fee.

> A limited number of internet connections will be available. Indicate your request for internet access on the
enclosed AV order form. There is no clarge for an internet connection, with the rental of a PC. The fee for
internet access is $60 if you bring your own computer, Orders must be placed by May 5, 2000. On-site
orders for internet may not available.

5 FaciLimes DeEsK

4 The AGU Facliities Desk will be located in Exhibit Hall D in the Washington Convention Center. AGU staff will
be available to assist you.

v Thumbtacks, pushpins, tape, and scissors will be available. Additional supplies may be available, however,
if you have special needs for your poster presentation, we suggest you bring those supplies with you to the
meeting.

» Questions about AV equipment should be directed to the AGU Facilities Desk.
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The Preliminary Design of the Ozone Mapping and Profiler Suite (OMPS)

P. H. Graf', 1. Becker', M. Chrisp', M. Dittman', W. Fowler', P. Hendershott', G. Jaross?, J. Larsen’,
P. Mehalko', D. Michaels', V. Minerva', J. Qu?, R. Rathburn', J. V. Rodriguez', C. Seftor’, R

Schwiesow', H. F. Snell®, T. J. Swissler™

Introduction

The Ozone Mapping and Profiler Suite (OMPS)
is a new US program to monitor ozone from space.
It was the first sensor suite selected to fly on the
National Polar-orbiting Operational Environmental
Satellite System (NPOESS) spacecraft - the
successor to both the National Oceanic and
Atmospheric  Administration (NOAA) Polar-
Orbiting Operational Environmental Satellite
(POES) and Department of Defense (DOD) Defense
Meteorological Satellite Program (DMSP) systems.
OMPS will provide more than 20 years of total
column and vertical profile ozone data. These
operational data products will continue the global,
daily data products similar to, but of higher fidelity
than, those from the Solar Backscatter Ultraviolet
radiometer (SBUV/2) and the Total Ozone Mapping
Spectrometer (TOMS), and provide new, high
vertical resolution limb profile data.

This entirely new program provided the
Integrated Program Office (IPO, the US tri-agency
- NOAA, Air Force, and National Aeronautics and
Space Administration - procurement office) the
opportunity to ensure optimum system performance.
Their sensor system procurement process provide{fl
threshold and objective requirements for data
products, allocateg-$pacecraft accommodations and
cost targets and then hag”a two-step competitive
selection. This process encouraged industrial teams
to balance hardware and algorithm performance,
risk and cost issues with end users’ objectives in
mind — high quality, reliable, global ozone total
column and profile data. NPOESS and OMPS
description documents are available at the IPO

electronic C < o"library < ;__,‘, ~at
http://npoesslib.ipo.noaa.gov/ElectLib.htm

! Ball Aerospace & Technologies Corp.. Boulder, Colorado, USA
2 Raytheon Technical Services Company, Lanham, Maryland, USA

3
“Atmospheric and Environmemtal Research, Inc.. Cambridge,
Massachusetts, USA

* Swissler InfoTech, Severna Park, Maryland, USA
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OMPS Design Constraints

The OMPS design process was primarily
constrained by the ozone data content and quality
factors and a few significant flight system
requirements. These driving system requirements
include: sensor life (0.86 reliability after 8 years of
storage and 7 years on-orbit); spacecraft
accommodations (mass < 45 kg, orbit average
power < 45 watts, peak data rate < 40 kbps, and
volume < 0,106 m®), and ozone vertical resolution
<5 km. This vertical resolution requirement drove
the design to include a limb-viewing sensor in
addition to a heritage-based nadir-viewing sensor.
The resulting primary spectrometer performance
parameters for these sensors are listed in Table 1.

Nadir Sensor

The nadir sensor wide-field telescope feeds two
separate spectrometers, one for total column
observations and one for nadir profiling
observations similar to SBUV/2. The total column
spectrometer (300-380 nm) has a 2800 km cross-
track swath divided into 35 IFOVs of nearly equal
angular extent. Thf; nadir cell is 49 km cross-track
{the NPOESS C1Yorbit altitude is 833 km with a
13:30 ascending n

The nadir profile spectrometer (250-310 nm) has
a 250 km cross-track swath corresponding to a
single cell. Co-registration with the total column
spectrometer provides the total ozone, surface and
cloud cover information needed for nadir profile
retrievals. The TOMS V7 algorithm has been
adapted for total column retrievals. The SBUV V6
algorithm has been adopted for nadir profile
retrievals.
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Table 1. OMPS spectrometer performance parameters
Parameter Nadir Total Column | Nadir Profile Limb
Wavelength Range 300 — 380 nm 250 - 310 nm 290 — 1000 nm
Scene Radiance Range 9e13 (380 nm) 2213 (310 nm) 9e13 (600 nm)
(photonslsec-cmz-sr-nm) 8ell (308 nm) 1.5¢8 (252 nm) 5e10 (300 nm)
Minimum SNR (Expected) | 1000 35(252 nm) 320 (290 nm at 60 km)
400 (310 nm) 1200 (600 nm at 15 km)
Integration Time 7.6 seconds 38 seconds 38 seconds
Spectral resolution 1 nm fwhm I nm fwhm 1.5-40 nm fwhm
2.4 samples / fwhm 2 4 samples / fwhm 1 sample / fwhm
FOV 110 x 0.3 deg 16.7 x 0.3 deg 8.5x 2.7 deg
Cell Size 49 x 50 km at nadir 250 x 250 km 1 km vertical
Swath 2800 km 250 km 3 vertical slits along track
and + 250 km

Limb Sensor

The limb sensor uses a single prism to disperse
three vertical slits directed along-track, each
separated by 250 km at the limb tangent point.
These slits are 150 km high in object space and are
sampled at 1 km intervals, To accommodate the
very high scene dynamic range, these slit images
pass through a beam splitter to divide the scene
brightness into three brightness ranges. As a result
there are nine limb images of the dispersed slits on
the CCD. The measured limb radiances in the
ultraviolet, visible, and near-infrared provide data
on ozone, aerosols, Rayleigh scattering, surface and
clouds that are used to retrieve ozone profiles from
the tropopause to 60 km. The algorithm is based on
that developed for the Shuttle Ozone Limb
Sounding Experiment (SOLSE) and Limb Ozone
Retrieval Experiment (LORE) mission.

Calibration

Solar illuminated diffusers are used for
radiometric and spectral calibrations. Due to the
long orbit life requirement and the high radiometric
accuracy requirements, there are two diffusers for
each sensor. The working diffuser is used weekly
and the reference diffuser is used twice annually to
monitor the on-orbit degradation of the working
diffuser.  The three focal plane assemblies,
including the CCDs and thermo-electric coolers, are
identical, thus reducing development and
production costs.

Data Products

The science community will receive operational
ozone data products daily. These will be
unprocessed (raw data records, e.g., level 0),
geolocated and calibrated (sensor data records,
e.g., level 1), and geolocated ozone total column
and profile ozone data (environmental data records
or EDRs, e.g., level 2) data. There are five level 2
global ozone products: three total column products
(OMPS EDR, TOMS V7 and an infrared-derived
product from the NPOESS Cross-track Infrared
Sounder), the high vertical resolution (3 km
resolution with 1 km sampling) limb profile EDR,
and the SBUV V6 nadir profile data product. The
algorithms are described in another Symposium
ralk.

Future Work

The OMPS preliminary design review was held
January 1999 and the completion of the detailed
design will be marked by the critical design review
(CDR) scheduled for June 2003. The most
significant managed risks for our detailed design
efforts are: transient radiation effects on the focal
planes, long term radiation effects on the CCD
related to dark current and charge transfer
efficiency, spectrometer internal stray light and
limb ozone profile algorithm corrections for
aerosols, surface scattering and cloud effects.

The NPOESS Cl1 satellite will be launched no
sooner thar(July 2008, although earlier flights of
opportunity for OMPS are being considered.
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